Mechanosensitive modulation of myosin phosphorylation and phosphatidylinositol turnover in smooth muscle.
Myosin light chain phosphorylation and phosphatidylinositol turnover were measured at different muscle lengths in bovine tracheal smooth muscle. The relationship between myosin phosphorylation and muscle length was linear between optimal length (Lo) and 0.1 Lo in both unstimulated and carbachol-activated tissues. However, myosin phosphorylation in carbachol-activated tissues was more sensitive to changes in muscle length. As a result, suprabasal myosin phosphorylation induced by carbachol was significant at Lo but became insignificant at 0.1 Lo. Phosphatidylinositol turnover was assayed by measuring the formation of myo-[3H]inositol phosphates in unstimulated and carbachol-activated tissues using the Li+ method. Pairs of time-matched and length-matched muscle strips were used for control (unstimulated) and activation by carbachol. Phosphatidylinositol turnover in carbachol-activated tissues was more sensitive than that in unstimulated tissues to changing length. As a result, suprabasal phosphatidylinositol turnover induced by carbachol was significant at Lo but became insignificant at 0.1 Lo. These results indicated that myosin phosphorylation and phosphatidylinositol turnover mediated by muscarinic receptor activation were modulated by the mechanical state of smooth muscle.